The purpose of this study was to determine whether the ejaculation rate (serving capacity) of sexually experienced rams could be estimated by selected measures of sexual libido when rams were exposed to estrous ewes under conditions that prevented copulations. Twentyfour crossbred rams selected for either high or low rates of copulation were exposed to two restrained estrous ewes under three treatment conditions that 1) permitted the full range of precopulatory and copulatory behaviors, 2) permitted precopulatory behaviors and mounting but precluded copulation, or 3) permitted precopulatory behaviors but not mounting or copulation. Frequencies of precopulatory behaviors bouts of leg-kicking and anogenital sniffing) in each of the three treatment conditions and mounting frequency in Treatment 2 occurred in proportion to the ram's characteristic ejaculation rate [P e .001), suggesting that the mating potential of rams can be estimated under conditions that preclude copulation. Frequencies of precopulatory behaviors and mounting were lower when the rams were allowed to copulate, due largely to periods of sexual inactivity after ejaculations.
Introduction
Libido refers to the motivational component underlying sexual behavior (see reviews by Chenoweth, 1981; Wodzicka-Tomaszewska et al., 1981; Price, 1985) . Libido can be quantified in male farm animals by measuring their motivation to seek out and(or1 remain in close proximity to potential mates (Price and Wallach, 1990) and the frequency with which they engage in precopulatory and copulatory behaviors with mating partners (Chenoweth et al., 1979) . The present study investigates whether certain measures of libido are correlated sufficiently with ejaculation rate (serving capacity) that they can be used to esti-J. Anim. Sci. 1992. 70:3376-3380 mate mating potential under conditions that preclude copulation. This study is of practical significance to the animal breeder who wishes to administer serving capacity tests to male breeding stock but does not wish the stimulus females to conceive and(or1 does not wish to risk the possible transmission of sexual diseases.
To answer this question, the sexual behaviors of sexually experienced rams with no known physical defects were observed under conditions in which 1) the full range of precopulatory and copulatory behaviors could be exhibited, 2) precopulatory behaviors and mounting could be exhibited but intromissions were prevented, and 31 the animal could engage in precopulatory behaviors but could not mount. The study also investigated whether the ram's response to these treatments was influenced by its level of sexual performance (serving capacity).
Materials and Methods
The animals were 24 Finn x Targhee rams and 12 ovariectomized ewes maintained at the University of California Hopland Field Station, Hopland, CA. Eleven of the rams were yearlings, eight were 2 yr of age, and five were 3 yr old. The rams averaged 92.1 kg of BW (SE = 2.3 kg), and all were sexually experienced.
The 24 rams were selected from a larger population of 37 animals on the basis of their ejaculation rate in two standard, 30-min sexual performance tests (see Price et al., 1991, for a description of tests) administered 3 d apart during the fall breeding season (September) of 1988. Twelve of the 24 rams (high performers) averaged 5.5 or more ejaculations E i SE = 0.5 f .381 in these preliminary tests and the remaining 12 rams (low performers) averaged 3.5 or fewer ejaculations E i SE = 2.2 f .32) per 30-min test. Three subgroups, each composed of four high-performing and four low-performing rams, were formed by ranking the 24 rams based on their ejaculation rate in the preliminary tests and assigning each third-ranking animal (e.g., lst, 4th, 7th, etc.) treatments was administered on each test day (to one of the three subgroups of eight rams) and each subgroup of rams was tested twice under each treatment every third test day in rotation.
In treatment PME, the rams were permitted to engage in precopulatory behaviors (PI, mount (MI, and attain ejaculations (E) with the stimulus ewes.
The two ewes were restrained in portable metal stanchions, .8l m apart and facing one another (Figure 1 ) in a 5.0-m x 9.1-m enclosure. The PME tests were 00 min in duration. In treatment PM, the rams were permitted to engage in precopulatory behaviors and mount the stimulus ewes but intromissions were prevented by a corduroy cloth cover placed (20 cm x 25 cml over the perineum of each ewe ( Figure 21 , attached to the wool surrounding the perineum by KaMar adhesive (KaMar, Steamboat Springs, CO). The PM tests were 30 min in duration. Otherwise, the test conditions were identical to the PME treatment.
In treatment P, the rams were permitted to engage only in precopulatory behaviors. Mounting was precluded by placing a portable steel-rod fence (.41 m x 2.24 m x 1.12 m high) around the ewes (Figure 1 ). The mesh of the fence was large enough and the perimeter was small enough to permit the rams to sniff and contact the anogenital region and sides of the ewes. No perineum covers were used in this treatment. The P tests were also 30 min in duration. Otherwise, the test conditions were the same as for the PM and PME treatments.
Duplicate test arenas were constructed adjacent to one another and separated by a visual barrier so that two tests, administered by separate observers, could be conducted simultaneously.
Ram sexual behaviors recorded included frequencies of ejaculation, mounts without ejaculation, mount attempts (both front feet left the ground but the ram did not become firmly posi-3378 PRICE tioned on the ewe's rump), and two measures of precopulatory behavior, namely, bouts of legkicking (the foreleg of the ram is repeatedly directed toward the stimulus ewe in rapid succession) and bouts of anogenital sniffing. Bouts were arbitrarily demarcated by 2 3 s of irrelevant behavior or inactivity.
Each observer administered a single test of each treatment to each ram. Each ram was exposed to two different ewes for each of the six tests. The order of testing subgroups was systematically counterbalanced over test days.
Preliminary statistical analysis indicated that the first tests of each treatment did not differ from the second series and that age of the rams did not influence sexual performance. Therefore, scores from the two tests of each treatment were averaged and rams of different ages were combined for the statistical analyses. Because very few mount attempts were observed, these were combined with mounts for the statistical analyses. An ANOVA for repeated measures GAS, 1988) was used to analyze the data for treatments (PME vs PM vs PI and performance groups thigh vs low performers). Because the PM and P treatments were 30 min in length, only the first 30 min of data collected in the PME treatment were used in the treatment and performance-group comparisons.
ET AL.
Pearson product-moment correlation coefficients were computed between 60-min ejaculation rates attained in PME tests and other behavioral variables recorded in the three treatment conditions including the first 30 min of data from the PME treatment. Sixty-minute rather than 30-min ejaculation rates were used in computing correlation coefficients because the range of scores was somewhat greater.
Results
Rams selected for high and low ejaculation rates in the preliminary tests differed in sexual behaviors in the experimental trials as well ( Table   1) . High-performing rams attained more ejaculations (P c .0011, mounts (without ejaculation) plus mount attempts (P .OOll, leg-kick bouts (P c .001), and bouts of anogenital sniffing (P c .03)
than did low-performing rams.
The manner in which the ewes were presented (treatments) also influenced sexual performance ( Table 1) . Mounts plus mount attempts were more than 20 times more numerous when copulations were prevented than when they were permitted (P e .001), and this difference was greater for highperforming rams than for their lowperforming Table 1 . Sexual behavior (X f SE and range) of rams selected for high and low sexual performance (HP and LP, respectively) when exposed to two restrained estrous ewes under three treatment conditions &Data presented are for first 30 min of PME tests, during which time the rams were able to engage in precopulatory behaviors (PI, mounts (M), and attain ejaculations (E).
SEXUAL BEHAVIOR OF RAMS

3379
counterparts (P e .001 for the performance group x treatment interaction). Treatment differences for bouts of leg-kicking (P < .001) revealed that l e g kicks were more numerous when the rams could mount but not copulate (during PM tests; P < .05) than during PME or P tests (which did not differ from one another). Bouts of anogenital sniffing also varied by treatment (P < .001); the greatest number of bouts was exhibited when the rams could not mount (during P tests; P e .051. The PME and PM tests did not differ for this variable. The interaction between performance group and treatment was significant only for the variable "mounts plus mount attempts," mentioned previously.
Pearson correlation coefficients between 60-min ejaculation rates observed during PME tests and selected behaviors exhibited during PME, PM, and P tests are presented in Table 2 . When the rams could copulate with the stimulus ewes, ejaculation rates did not correlate with the frequency of mounts (without ejaculation) plus mount attempts. However, ejaculation rates in PME tests were highly correlated CP e .001) with mounts plus mount attempts in PM tests in which rams could not copulate. Legkick bouts in each of the three treatments correlated with ejaculation rate (P < .0011. Correlations between ejaculation rate and the number of bouts of anogenital sniffing were higher in PME and P tests (P < .001, in each case) than in the PM treatment (P e .05).
Thirty-minute ejaculation rates yielded similar correlation coefficients (r-values diverged by I .06 in all cases). 
mount (MI, and ejaculate (E).
Discussion
The two precopulatory behaviors measured in this study, legkicking and anogenital sniffing, were correlated with ejaculation rate in all three treatments. This result supports the hypothesis that the frequency of precopulatory behaviors in rams reflects their underlying sexual motivation, or libido, and provides a meaningful estimate of mating success in sexually experienced rams. This was also true for the frequency of mounting when copulations were prevented. One could argue that the PM and P treatments provide a n alternative to the traditional serving capacity test for assessing the libido and mating potential of rams. Sexually inactive males can be identified and, in the PM treatment, locomotor problems and genital abnormalities may be observed. Of course, such tests do not confirm the male's ability to copulate successfully and provide no information on mating efficiency (e.g., number of mounts per ejaculation).
The frequencies of mounting and bouts of legkicking and anogenital sniffing were greater in treatments that prevented copulation than when copulations were possible (Table 11 . Ejaculations are typically followed by periods of sexual inactivity (refractory period), and the duration of these periods increases with successive ejaculations (Hale and Almquist, 1960; Pepelko and Clegg, 1985) . Because each ram in the present study was tested for a fixed time period, the period of sexual inactivity after each ejaculation in the PME treatment reduced the amount of time "available" for the rams to exhibit other behaviors. It is noteworthy that the frequency of anogenital sniffing in the PM treatment did not follow this pattern. It is possible that the perineum covers inhibited olfactory inspection of this area. Direct contact with the genitalia and nonvolatile odors was obviously precluded and the rams would often position their noses at the lower edge of the perineum cover, which likely provided some access to volatiles emanating from the anogenital region. Also, the odor of urine that sometimes impregnated the cloth covers may have partially masked the perception of sexual odors. We saw no evidence that the rams avoided the glue used to attach the covers.
Legkicks were more frequent in PM than in P tests, probably due to the limiting effects of the cage surrounding the ewes in the latter treatment. The cage was found necessary to prevent the rams from mounting, but, at the same time, it limited physical contact with the stimulus ewes and prevented full forward extension of the foreleg during leg-kicking.
Both high-and low-performing groups responded similarly to the three treatments, ex-3380 PRICE cept, of course, for their level of performance. The only significant performance group x treatment interaction was for the frequency of mounts (plus mount attempts). Separation of mounts with and without ejaculation in the PME treatment was somewhat artificial in that the rams from both performance groups copulated successfully nearly every time they mounted (i.e., the two groups were equally very efficient). Consequently, the number of mounts without ejaculation were very few for both groups (see Table 1 ). When copulations were prevented (PM treatment), the frequency of mounting increased manyfold in both performance groups. This latter mount frequency ratio for highand low-performing rams of 2.1:l.O was similar to the 1.9:l.O ratio of all mounts (both with and without ejaculation) recorded for high-and low performing rams in the PME tests. Considering these figures, the performance group x treatment interaction for mount frequency was of little importance. Similar results were found in a companion study (Price et al., 1992) in which an unselected population of rams was exposed to both restrained and unrestrained ewes whose perinea were or were not covered.
Implications
"Serving capacity" tests in which the sexual behaviors of potential sires are observed in a small arena with several estrous females allows the breeder to assess the mating potential of males before their use in a breeding program. However, allowing many males to copulate with the same few females in a relatively short period of time ET AL. may facilitate the spread of sexually transmitted diseases. The use of perineum covers described in the present study provides a n alternative testing procedure that reduces this risk. The covers also eliminate unwanted pregnancies among intact female stimulus animals. Of course, ejaculatory competence is not ascertained and no information is obtained on mating efficiency.
